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ARIANE V9 


SPACENET F1 


Présentation sous coiffe ARIANE 1 du Satellite SPACENET F1 
ARIANE 1 fairing configuration with the SPACENET F1 Spacecraft 


1. Purpose of the flight "ARIANE F9 - SPACENET FI" 


The 9th Ariane Launch (F9) is scheduled to inject the SPACENET Fl satellite into 
geostationary transfer orbit (GTO). This satellite has a mass of 1195 kg and is the first of 
the SPACENET Telecommunieations satellites serie. 
Required GTO characteristics аге: 

Perigee altitude :200 + 1.35 km 

Apogee altitude : 35 982 + 126.00 km 


Inclination + 0.057 degré 


The count-down is organized to obtain lift-off of the Ariane 1 launcher used for F9 from 
the ELA 1 launch site, 


between 23 h 4 and 02 h 34 Universal Time (GMT) 
namely 20h 14 to 23 h 34 Kourou Time 

or 19h14 to 22h 34 EST 

or 01h 14 to 04h 34 Paris Time 


WITH NOMINAL LAUNCH DATE SET FOR 22nd MAY 1984 (Kourou Time) 


2. F9 Key Personnel 
Principaux responsables pour le vol V9 


Directeur de Mission Satellite (DMS) 
Spacecraft Mission Director Т.Р. GRIFFIN GTE - SPACENET 


Chef de Projet Satellite (CPS) 


Spacecraft Project Manager A.DALEBOUT ОТЕ - SPACENET 


Responsable Préparation Satellite (RPS) 
Spacecraft Preparation Manager J. BACHER RCA ASTRO 


Responsable Interface 
satellite/lanceur 
Ariane/Spacecraft Interface Manager Р. SABELHAUS СТЕ - ЅРАСЕМЕТ 


Mission Manager pour SPACENET 
Mission Manager for SPACENET P. ALBRECHT ARIANESPACE 


Chef de Projet Ariane Production V9 
F9 Ariane Production Project Manager С. QUIEVRE ARIANESPACE 


Chef de Mission V9 
Mission Director F9 Е. MOULAERT ARIANESPACE 


Chef des Opérations Ensemble 
de lancement (COEL) 
Ariane Overal! Team Leader G. DUBAU ARIANESPACE 


Assistant Charge utile (ACU) 
Payload Interface Operations Officer Р. BEISSEL ARIANESPACE 


Directeur des Opérations (DDO) 
Launch Operations Manager J.C. LEGALL CNES / CSG 


Ingénieur Sauvegarde Charge 
Utile (6С0) 
Payload Safety officer R.BARRANGOU CNES / CSG 


Responsable Sauvegarde Vol 
Flight Safety officer H. BACCINI CNES / CSG 


Responsable Equipe EPCU 
EPCU Team Manager J.C. PENNANECH CNES/ CSG 


3. ARIANE F9 - SPACENET F1 launch operations 


The SPACENET F1 launch operation programme lasts 28 working days from arrival at 
Cayenne of the spacecraft until launch. The spaceeraft chekout station arrived 4 days 
earlier. 


The ARIANE 1 launch operation programme lasts 26 working days. 


DATES ARIANE 1 ACTIVITIES SPACENET F1 ACTIVITIES 
We 11/04 Arrival check-out station 
2-76 Th12/04 ELA Technical status Installation check-out station 
J-25 Fr 13/04 1st stage (1140) EPCU Technical status 
1-24 Мо 16/04 Erection 1140 and interstage 1/2 SPACENET F1 arrival 
1-23  TuiT/M Erection of L33 (2nd stage) Fit cheek in 51 
1-21 Th 18/04 2nd stage connection SPACENET overall tests (SEPET) 
2-20  Fr20/04 Arrival 3rd stage at Kourou SEPET 
SEPET on the 21, 22, 23 May 
1-18 Tu 24/04 Erection 3rd stage (НӘ) . БЕРЕТ + АКМ X ray 
1-11  Th28/04 End H connection End SEPET 
1-16  Fe27/04 Leakage checks Preparation to launch 
Su 28/04 Inertial platform alignment configuration 
2-14 We 02/05 End of leakage checks SPACENET moved to S3A + 
Weighing 
1-13 7h 03/05 Tests of radars + Kinetheodolite Dry balancing 
1-12 204/05 Purging H8 Hydrazine filling 
3-11 Мо 01/05 End of purging H8 AKM Preparation 
Tu 08/05 AKM linking 
2-10 Ме 09/05 Test L33 and НЗ Spacenet balancing 
1-9 та10/05 Dynamic attitude test Weighing ; Pressurization 
1-8 Рг11/0$ Overall test Spacenet into CCU 
3-7 5012/05 Н8 Helium sphere test 
3-6 Mo 14/05 CCU Transport on tower and Spacenet placed on Ariane 
2-5 ` To 15/05 Fairing placed and closed Spacenet tests 
4-4 Ме 16/05 
4-3 Tim LAUNCH REHEARSAL 
1-2 вг18/05 LAUNCH READINESS REVIEW 
3-1 Mo 21/05 LAUNCH 
JO Tu 22/05 COUNTDOWN 


4. Launch count-down 


All operations connected with final preparation of the launcher and the payload, teading 
to 2 configuration authorizing ignition of the Ariane motors at Ho, are grouped under the 
designation of count-down. 


Count-down terminates with a synchronized sequence, controlled by the Ariane ground 
check-out computers, starting at Ho - 6 minutes. 


Count-down 


Count-down is divided into two phases : day preceding launch and launeh day ; 
ing operations (UDMH and №204) tor 


- the first phase concerns all storable propellants 
the first and second stages. 


= this phase takes about 17 hours and will end at the latest, 11 hours before the launch. 
Usually a stop of several hours is programmed at this step. 


- the second phase, starts at Ho - 11 Һ00 mn on the launch day, with start of launch 
window scheduled for 20 h 14, Kourou time (23 h 14 GMT). 


Synchronized sequence 


The synchronized sequence starts at Ho - 6 mn. This sequence is used for final preparation 
of the launcher, and check-out operations made necessary by the switeh-over to flight 
configuration. The sequence is fully automatic, and is controlled in paraliel, up to Ho ~ 4 
seconds, by two computers in the Ariane Launch Center. All resources used for launch are 
synehronized on a eommon count-down. 


One computer carries out flight configuration of the fluids and propeilants and the 
associated checks. The other computer executes final preparation of the electrical 
systems {initiation of flight program, start-up of servomotors, switeh-over from ground 
power to flight batteries, ete.) and corresponding check-out operations, 


From Но - 4s, a majority logic sequencer - the Automatic release phase - delivers the 
main timing pulses for : 


retraction of the cryogenic arms (Ho-4s) 
- first stage motors ignition (Ho) 


- motor parameter check-out (conducted in parallel by the two computers, from 
Ho + 2,85) 


- opening of the launch table hooks (releasing the launcher between Ho + 3s and Но + 
4s), as Soon as motor parameters are declared nominai by one of the computers. 


Апу stoppage of the synchronized sequence before T - 4s resets the launcher 
automatically to initial configuration (Ho - бтп). However, the count-down is restarted at 
Ho - 8mn to aliow for payload flight configuration check-out routines. 


Main phases of the countdown 

Н-2815 Placing in configuration 

H-25h30to - 21 h 45 ist and 2nd stage N204 fitting 

H - 18 h 30 to H - 14 h 30 1st and 2nd stage UDMH filling. Count-down hold 

H-11h00toH- 6h00 Preparation of Launcher and tower for withdrawal 

H- 7h50toH- 5535 Start-up and alignment of inertial, Guidance platform 

H-6h00toH- 5h15 Tower withdrawal 

H- 5h55 Start of third stage tank purging and pressurization 

H- 4hS0toH- 3h20 Second stage helium spheres pressurization 

H- 5hl5toH- 4h55 Launcher telemetry data transmission for CSG 
station 

H- 4h55toH- 1h05 Launcher radio silence for calibration of CSG 
telemetry stations 

H- 3h20 Start of third stage filling (liquid oxygen and 
Е A ge filling (liquid oxygi 

H- 2h40toH- 1h40 Pressurization (flight valves) of Ist and 2nd stage 

H- 2h0StoH- 1h05 Type IV functional checks of launcher 

H- 1h35 End of third stage filling, start of third stage helium 
tank pressurization, start of third stage propellants 
topping 

H- 1h05 Activation of launcher telemetry, radar transponders, 
telecommand 

H- 55 mn SPACENET F1 apogee motor arming 

H- 50 mn Flight program loading. End of third stage helium 
sphere pressurization 

H-8 па "Green" status for all systems SPACENET F1 
switehed to on-board power supply 

H-6 mn Initiation of synchronized launch sequence 

H-1 mn Launcher equipment switched to on-board power 
supply 

H-9 з Inertial platform released 

H-4 s Release command to cryogenic arms retraction 
system 

Ho First stage ignition 

Ho + 3.45 Litt-off 

Но+8 s of syndronized launch sequence and return to 


initial configuration, 


5. Lift-off and flight sequence 


Countdown time 
(related to H0) 


-9s 


-4s 


+345 


+235 


+145 5 


+ 147.43 


+ 143.9 


+ 150.1 5 
+ 153.53 
+15745 
+160.0 s 
4254.0 s 
+ 286.18 
+ 287.0 з 
+ 291.0 s 


+ 294.6 з 
+ 295.6 s 


+ 306.9 = 


2 mn 25,0s(H1) 


2 mn 27.45 


2 mn 29.95 


2 mn 30.15 

2 mn 33.55 

2 mn 37.45 

2 mn 40.05 

4 mn 14.08 

4 mn 46.1s(H2) 
4 mn 475 


4 тп 515 


4 mn 54.68 
4 mn 55.63 


5 mn 06.96 


Events 


Inertial platform released 


Release command to eryogenical arms retraction 
system 


Cryogenical arms withdrawal report 
First stage ignition 
Lift-off 


End of vertical ascent and start of tilt over on pitch 
phase 


First stage half-thrust detected and first stage burn- 
out 


Second stage acceleration rockets ignition 


Stage 1/2 separation. First stage retro rockets 
ignitiond 


Second stage ignition 

Second stage nominal thrust 

Second stage acceleration rockets jettisoning 
Start of guidance phase. Yaw manoeuvre 

First stage self destruction. Fairing jettisoning 
Activation of Second stage cut-off sequence 
Third stage acceleration rockets ignition 


Stage 2/3 separation. Second stage retro rockets 
ignition 


Third stage ignition 
Third stage nominal thrust 


Third stage acceleration rockets jettisoning 
Second stage self-destruction 


+ 360 5 


+7805 


+ 855.95 
+857.35 


+ 859.35 


+927.35 
+947.35 


+953.35 


1118.35 


6mn Launcher acquired by Nata! ground station (tracking 
until 14 mn) 


13 mn Launcher acquired by Ascension Island station 
(tracking until 21 mn 50 s) 


14 mn 15.95 Activitation of third stage shutdown sequence 


14mn 17.35(Н3) Injection velocity achieved (end of third stage 
propulsion shutdown phase) 


14 mn 19.55 Start of satellite orientation by the third stage Roll 
and Attitude Control System (SCAR) 


15 mn 27.3 $ Start of spin-up sequence 
15 mn 47.3 $(Н4) End of spin-up (10 rpm) and SPACENET F1 separation 


15 mn53.3s Start of third stage collision avoidance manoeuvre 
(despin and tilting) 


18 mn 38.3 s(H5) Ena of third stage at 10грт and end of mission 
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6. Informations on the trajectory 


The launcher ascends vertically from Ho + 3.4 s to Ho + 23 s. Thereafter, during 2 
seconds, it tilts in the piteh plane (the tilt angle is defined by the launch azimuth (70°) 
and the inertial vertieal passing through the table at the instant of unlocking the inertial 
platform (Но - 9 s). 


‘The vehicle's attitude is commanded by a predetermined law which nominally pr 
zero-incidence trajectory in a constant azimuth plane of 70°. The guidance phase 
9 з after ignition of the 2nd stage produces the spin of the trajectory plane of about 55°, 
with the rate of 2 degrees per second. The attitude law in the pitch and yaw plane is 

. optimised in order to minimize the 3rd stage propulsion time necessary to reach the 
geostationary transfer orbit. 


‘The roll law із applied so as to improve the launcher / ground stations / downrange 
stations radio link budget. 


ln the following pages аге : 


- ARIANE ҮЗ Orientation on its launch table 

- Main characteristics of the nominal trajectory 

- ARIANE У9 - SPACENET F1 Flight profile 

- ARIANE V9 - SPACENET F1 Ground visibility 
< In Guiana : Kourou (Montagne des Pères) and Cayenne (Montabo), 
< In Brazil : Natal, 


» Ascension Island 


- In-fligbt mass profile of the launcher 


D 


x ARIANE V9 ORIENTATION 
A pot axis ON ITS LAUNCH TABLE 


ORIENTATION DU LANCEUR V9 
SUR LA TABLE DE LANCEMENT 


ARIANE Longitudinal axis 
‘Axe longitudinal ARIANE 


XY isthe trajectory plane 


ХУ estie plan de la trajectoire 


Pitch axis 
Are de tangage z 


Trunnion Plane 
Plan des Tountions 


MAIN CHARACTERISTICS OF THE NOMINAL TRAJECTORY 


RELATIVE DYNAMIC MACH AXIAL 
EVENTS VELOCITY | PRESSURE NUMBER ACCELERATION 
(m/s) (Ра) (m/s?) 


Lift-off 7 463.17 0.00 
463.19 7.88 
Vertical ascent phase 463.84 28.27 
465.98 54,64 
Transsonte 625.30 328.30 
Maximum o? dynamic pressure 702.50 408.00 
Start of 1st stage burn-out 1982,10 | 1647.20 
Separation 1/2 1969.10 | 1655.70 
Fairing jettisoning 3472.10 | 3022.60 
Start of 2nd stage burn-out 4609.40 | 4148.50 
Separation 2/3 4631.40 | 4169.30 
Third stage shutdown sequence 9 10210.90 9734.10 
Injection 10222.20 9745.40 


Time reference : Но = 0 second (18% stage engines ignition) 
Launch table latitude : 5.2379 North 

Launch table longitude : 52.275" West 

‘Trajectory culmination : 365 km 

Satellite separation nominal longitude : 12.772? West 


ARIANE V9 - SPACENET F1 
Trajectoire Flight profile 


ап бядра 
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V9 In-flight launcher mass profile 


The mass of the ARIANE launcher, including the SPACENET Fi satellite, at first stage 
motors ignition (Ho) and lift-off is 209040 kg and 207540 kg respectively. 


Тһе satellite, after separation from the launcher, has a mass of 1195 kg. 


Constitutive elements Mass (kg) 
SPACENET 1 1195 
H8 dry mass 115 
Equipment bay 272 
Residual fluids 58 
Performance reserve 157 
Payload adapter 42 
ARIANE after end of 3rd stage propulsion 164 2839 
HM? thrust propellants 8 
H8 non-propulsive fuels (ejected) 3 
Propellants usable in H8 steady state phase 7930 
H8 thrust build-up propellants 19 
ARIANE after 2nd stage separation 7964 10799 
Interstage 2/3 464 
2nd stage dry mass 3109 
L33 residual fluids 509 
33 thrust decay propellants 25 
Non-propulsive fuels (ejected from L33 and НЗ) 74 
Propellants useful in L33 steady state phase 33284 
Jettisoned fairing 842 
1,33 thrust build-up propellants 202 
ARIANE after Ist-stage separation 738699 49498 
Interstage 1/2 681 
1140 dry 13220 
1440 residual fluids 1161 
1,340 thrust decay propellants 1065 
Non-propulsive fuels (ejected from L140 and Н8) 57 
Propellants useful in steady state phase 141858 
ARIANE at lift-off 158042 207540 
Propellants consumed on pad 1500 


ARIANE at Ho (excluding payload) 209040 
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Т. Launeh-Base mission requirements summary 


Acquisition of on-board telemetry 


Launeh Base ground telemetry stations configuration must provide for : 


continuous acquisition of all data (about 800 parameters) transmitted by the launcher, 
(FM/PCM telemetry E band, 15 W), from the final launcher preparation stage up to : 
200 s after third stage burn-out for the Vehicle Equipement Bay telemetry system. 
recording on magnetic tape of all telemetry data.received on magnetic tape 

events dating 


telemetry date retrieval 


Tracking of the launcher 


‘The configuration of the Launch Base ground facilities must provide for the following, 
using external measurement equipment : 


Real time launcher location and display of the trajectory 


< mandatorily 
= so far as possible 


provisiona! diagnosis of orbit injection not later than 30 minutes after separation of 
the satellite, with aecurancy as follows : 


apogee 
perigee : 

off-line retrieval 

+ launcher verticality deviation at lift-off 


+ launcher position and attitude with respeet to the umbilical mast up to the moment 
of clearing the mast. 


‚ trajectory azimuth for the first 80 seconds of flight 


< launcher position and velocity during the flight 
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Event retrieval 


Retrieval and dating of the following events by optical equipment must be possible = 


~ lift-off phase 
< first stage ignition 


- opening of release jaws and and disengagement from the launch table 
< jettisoning of umbilicals 


- flight phase 

< first stage propulsion phase 

< stage 1/2 separation 

< fairing jettisoning 

Safety requirements 

An Ariane launch must not entail a risk factor exceeding 1077(1/10.000.000) with respect 
to persons or property, during the safety mission. 


Application of this risk leve criterion, as adopted for launch operations, requires the use 
of facilities and application of procedures 


The Safety Officer must be kept informed of the trajectory and the launcher status at all 
times, from lift-off up to the end of the safety mission. 


The status data concern : 


- the progress of the launcher inside an authorized volume, requiring adequate visibility 
during the initial flight phase ; this data is provided by telelimiters for the vertical 
ascent phase and later by the radars. 


- the instantaneous impact point position 
Throughout the safety mission, the Safety officer is supplied with telemetry data from the 


launcher, concerning the status of the on-board destruct system, indicating launcher 
attitude and propulsion characteristies. 


The Safety Officer must be in a position to order destruction of the launcher if its 
trajectory deviates, or can deviate dangerously. 


Fall-back of the stages onto the ground or into the sea must not ineur hazards for persons 
or property, exeeeding authorized risks. 


On impact, the stages must not constitute obstacles to navigation, nor contain any 
hazardous products. 


If evacuation of the land areas concerned has not been completed, the launch is 
postponed. ? 
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Launch environment 


The meteo conditions for the tower withdrawn depend of the stages pressurization value ; 
The wind speed has to be below 15 m/s. The wind limits values for lift-off are between 
9 m/s and 14 m/s according its direction, the most penalizing condition is a North wind. 


Meteorological facilities must provide for : 

- evaluation of lighthing risks in the vicinity of the launch site after withdrawal of the 
tower, and during the first part of launcher flight 

- the forecasts required for each operation (wind, rain, ete...) 

- mean wind profile, pressure and temperature data up to an altitude of 30 km, 


obtained from radio-sonde balloon. These parameters must be measured within the 
hour following the launch. 


= 
апёпдрасг 
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1. Creation of the Company 


ARIANESPACE, first commercial space transport company, was created on 
March 26th, 1980 by the 36 main European manufacturers in the aerospace and electronic 
industries, 13 important European banks, and the French Centre National d'Etudes 
Spatiales (CNES). 


ARIANESPACE Limited Company has a joint stock of 120 million French franes and is 
based at Evry (Essonne) near Paris. It employs 160 people in Evry and 15 people in Kourou. 


At the end of 1982, the company has established an office, in Washington D.C., to serve 
its North American clients, 


2, Object of the Company 


И assumes : 

- industrial management and supervision of the production of ARIANE operational 
launch vehicle and its uprated versions developped within the framework of the 
European Space Agency (ESA) ; 

- financing of production ; 


- eemmercialisation of the launching service throughout the world ; 


- control of launching operations at the Guiana Space Centre. 
3. The shareholders 


‘The shareholders’ participation is broken down as follows : 


GERMAN SHAREHOLDERS 19.60 96 


DORNIER 

MBB/ERNO 

MAN 

BAYERISCHE VEREINSBANK А.б. 
DRESDNERBANK 

WESTDEUTSCHE LANDESBANK GIROZENTRALE 
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BELGIAN SHAREHOLDERS 4.40 % 
ETCA 


FABRIQUE NATIONALE 
БАНСА 


DANISH SHAREHOLDERS 0.70 % 


ROVSING 
COPENHAGEN HANDELSBANK 


SPANISH SHAREHOLDERS 2.50 96 


CASA 
SENER 


FRENCH SHAREHOLDERS 59.25 % 


AEROSPATIALE 

AIR LIQUIDE 
COMSIP»-ENTREPRISE 
CNES 

CROUZET 

DEUTSCH 
INTERTECHNIQUE 
MATRA 

SAFT 

SEP 

SPENA 

SFIM 

SODETEG 

CREDIT LYONNAIS 
BNP 

BANQUE VERNES 
SOCIETE GENERALE 
BANQUE DE PARIS ET DES PAYS BAS 


BRITISH SHAREHOLDERS 2.40 % 


AVICA 

BADG 

FERRANTI 
MIDLAND BANK Ltd 


IRISH SHAREHOLDERS 0.25 % 


ADTEC 
AER LINGUS 
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ITALIAN SHAREHOLDERS 3.60 56 


AERITALIA 

BPD DIFEZA-SPAZIO 

SELENIA 

INSTITUTO BANCARIO SAN PAOLO DITORINO 
BASTOGI SISTEMI 


DUTCH SHAREHOLDERS 2.20 % 
FOKKER 

ALLGEMENE BANK NEDERLAND 
SWEDISH SHAREHOLDERS 2.40 % 
SAAB-SCANIA 

VOLVO 

SWISS SHAREHOLDERS 2.70 8 
CIR 

CONTROVES 


Few 
UNION DES BANQUES SUISSES 


4. Agreement signed with ESA 


In response to the spectacular development of space applications, ten European countrie: 
Belgium, Denmark, Federal Republic of Germany, France, Italy, Netherlands, Spain, 
Sweden, Switzerland, the United Kingdom decided in Brussels on July 31 1983, to jointly 
build a heavy launch vehicle for application satellites : ARIANE. 


This programme, carried out under the aegis of the Buropean Space Agency (ESA) was 
financed by the participating European states. 


Under the direction of the French Centre National d'Etudes Spatiales (СМЕ), the launch 
vehicle is manufactured by the electronic and aerospace industries of the participating 
countries. Ireland joined the programme in 1978. 


Following the coming into effect of an intergovernmental agreement, the European Space 
Agency's member States have transfered to ARIANESPACE the responsibility for the 
production, marketing and launching of operational Ariane vehicles and their uprated 
versions, 


Under this decision, a convention signed on May 15th, 1981 between ESA and 
ARIANESPACE assesses the clauses of this transfer and more particularly the utilization 
conditions of the production too! and the launch means set up in the ARIANE development 
programme. 


A procedure for concertation is also included in the agreement between ARIANESPACE 
and ESA which remains responsible for the development of new versions for the ARIANE 
series. 
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5. Industrial production of ARIANE launchers 


The ARIANESPACE company 15 responsible for the industrial management of the 
production of ARIANE launch vehicles. It works in conjunction with seven industrial 
companies, to whom the following responsibilities are assigned by contract : 


-  AEROSPATIALE is responsible for the Ist and 3rd stages, and acts as the 
industrial designer ; 


- the SEP is responsible for the propulsive systems for the three stages ; 

ж MBB/ERNO is responsible for the 2nd stage ; 

- MATRA is responsible for the equipment bay ; 

~ CONTRAVES is responsible for the fairing з 

- AIR LIQUIDE is responsible for the production of the 3rd stage tank ў 
For ARIANE 3 configuration : 


- BPD DIFESA-SPAZIO is responsible for the production of the additional boosters. 


The contractors listed above sub-contract a considerable proportion of production work to 
firms located in the 11 countries participating in the ARIANE programme. 


ARIANESPACE also co-ordinates unpredictable customer demand with the industry's need 
for well-defined production rate. 


ARIANESPACE must decide to product new launch vehicles in anticipation of new firm 
orders and at what point production rates must be increased. 
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Initially, ARIANESPACE has set the production rate for launch vehicles at one vehicle 
every two and a half months, in order to satisfy orders and options already accepted. 
Further investments have inereased the production rate up to one launcher every two 
months and will gradually increase this production rate up to one launeher every one and а 
half month, 


‘The launeh rate will gradually increase from 4 to 5 in 1984 to 6 to 8 in 1987, with an 
annual turnover between 2.5 and 3 billion French Francs. 


Till now, ARIANESPACE has ordered to its suppliers 19 launch vehicles in addition to the 
10 launch vehicles manufactured for the technological launches and the promotional serie. 
1 ARTANE 1 
6 ARIANE 2 
9 ARIANE 3 
3 ARIANE 4 


ARIANESPACE also has ordered long term supplies for 6 additional launch vehicles. 
19 launch vehicles (of which 6 AR 4) have to be ordered before the end of 1984. 


3.500 European people are employed in the production and launching of ARIANE vehicles, 
ot whom 2.500 in France. With the ARIANE 3 and ARIANE 4 programmes (production and 
development), over 5.000 people will work on the ARIANE programme in Europe. 
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6. ARIANESPACE Service package 


ARIANESPACE, first private space transport company, is a flexible organization 
adapting to the specific needs of each customer. A complete package is provided in 
cach ease. Standard launch services, offered of a flat rate price, cover all operations 
from the arriva! of the payload and associated equipment at the CSG in Kourou,to 
injection of the satellite into the orbit selected by the eustomer. 


This price includes all studies and, the adaptation of the launeher to ensure a perfeot 
compatibility between the satellite and the launcher. 


The concept of a direct and flexible management of the interfaces and a standard 
launch service go hand in hand. For all the services, the customer has just one 
interface - ARIANESPACE which takes in charge the transport earth - transfert 
orbit. 


Sophisticated and comprehensive resources : 


- a launch vehicle with great performance allowing the customer to use the real 
capacity of the satellite in order to maximise its life expectancy. 


- а modern launching range with advantageous geographical position capable of a 
maximum rate of 10 launches per year. 


- 2 very short standard launch programme duration : 26 days. Moreover, the launch 
vehicle requires the availability of the satellite between 7 to 10 days before the 
launch. The duration of the satellite campaign is reduced to a minimum. 


- ARIANESPACE has a launch family wel! adapted to the growing of the satellites 
and to the market evolution for all kind of civi! satellites. 


With its creation and action, ARIANESPACE has opened the competition on the space 
transport world market. 


ARIANESPACE, an alternative source, is determined to provide to its customers a 
maximum availability of launch services and to offer the greatest possible degree of 
operational flexibility. 
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7. Selling prices 


ARIANESPACE bilis in Е.В. and D.M. or U.S. $ and calculates selling prices in accordance 
with the following considerations + 


- launching date 
- performances 
- technical options 
- payment plan 
- billing currency 
- basic economie conditions 
At present, and taking account of the previous paramaters, the prices are 25-30 million 


V.S. dollars per satellite, for a dual launch by ARIANE 3 (2 satellites of PAM-D class in 
..) in 1984. 


8. The order book 


ARIANESPACE has already obtained firm orders for the launching of 28 satellites and, 
also, 19 options corresponding to an order book of 6.5 billion French Francs (of which 40 % 
outside Europe). 


9. The launch schedule 


As it is indicated in the launch schedule, Ariane is used by Europe, United States, Brazil 
and international organizations (INTELSAT, INMARSAT) throughout the world. 
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ARIANE LAUNCH FORECAST 


March 1984 Е8 ARI INTELSAT-V-FU-8 GTO 
May 1984 Ра ARA SPACENET-1 b 
July 1984 РІО ARS BCS-2 + TELECOM-1A " 
September 1984 Р11 АБЗ MARECS-B2 + GSTAR-IA k 
November 1984 F12  AR.3 ARABSAT-A + SPACENET-2 " 
January 1985 #13 АЯЗ TELECOM-1B or SBT8-1 + GSTAR-IB " 
March 19858 Fl4 АВ.3 SBTS-I or TELECOM-1B + SPACENET-3" 
May 1985 Pis AR.Jor2 — SPOT-1/ VIKING or INTELSAT-V HLS or GTO 
July 1985 F16 ARI GIOTTO Escape 
August 1985 F17 AR SBTS-2 + ECS-3 GTO 
September 1985 F18 AR.2 TV-SAT 
October 1985 F19  AR.2orl | INTELSAT-V or SPOT-1 / VIKING GTO or HLS 
November 1985 F20  AR.2 TDE-I " 
January 1986 Е?1 АВ INTELSAT-VA-FU-15 Ы 
March 1988 F22 АВА ARIANE 4- 01 " 
May 1986 F23 АВ. INTELSAT-VA-FU-13 ы) 
dune 1986 #24 ARS E.0. = 
August 1986 225 АВА UNISAT-1 (В) + Р.О. т 
November 1986 F26 AR.3 STC (R) + F.O. * 
December 1988 F27 АЕ INTELSAT-VI (C) Я, 
February 1987 Р28 ARA TELE-X (С) + UNISAT-2 (В) “ 
March 1987 F29 AR. DBSC-1 (R) $ 
April 1987 F30 ARA INTELSAT-VI (В) a 
May 1987 F3 ARS TDF-2 (8) ы 
June 1987 F32 ARS or4 — DFS-1(R) or ANIK (В) 

+ METEOSAT ОРЕКАПОМАТА1 (С) " 
July 1987 233 ARS L-SAT "OLYMPUS" (C) * 
August 1987 F34 АВА INTELSAT-VI (R) М 
September 1987 F35 АҜ.3 DBSC-2 (R) в 
October 1987 F36 AR. ITALSAT (R) + RAINBOW (R) 
December 1987 ЕЗ7 AR.2 SPOT-2 (C) HLS 


Up to F23 inel. : all firm contracts 
After 223: 
reservation 

F.O. = Flight opportunity 


- May 1984 - 


27 


The first ARIANESPACE launch (F9), will be followed by a series of six double launches in 
1984-1985, corresponding to 2 total of thirteen half-ARIANE 3 class satellites (equivalent 


to class PAM-D) : 


-  RCS-2 and ECS-3 
-  MARECS-B2 
-  TELECOM-1A and В 


- 3 SPACENET and 2 GSTAR 
- ARABSATI1 


- SBTS 1 апі 2 


The following will also be launched in 1985 


- GIOTTO 


and two heliosynehronous orbit satellites : 
- SPOTi 


- VIKING 


for ESA/EUTELSAT 
for ESA/INMARSAT 


for CNES/DGT (Direction Générale des 


Télécommunications en France) 
for GTE-SPACENET 

for ARABSAT (Arab 
Telecommunications Organisation) 
for EMBRATEL 
Telecommunications Agency) 


ESA space probe to Halley's comet 


Satellite 


(Brazilian 


French Earth Observation Satellites (CNES) 


satellite for study of the Earth's magnetic 
field (SWEDISH SPACE CORPORATION) 


Subsequent launches will include three INTELSAT V satellites for the INTELSAT 
international organisation, two direct TV broadcasting satellites (”TV-SAT" for the 
Geeman Federal Republic, and "TDF 1" for France), and the first flight by the new 


ARIANE 4 launcher version. 
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For mid-1986, ARIANESPACE has scheduled a number of spare launches (Ғ24,825 
and F26), which will provide for possible requests for relaunch where necessery, and 
satisfaction of a certain number of reservation requests currently in course of negotiation 
with other customers. 


Reservations cover a total of 19 satellites up to 1988 - 1989, and include : 
- 3 INTELSAT VI satellites 


- 6 direct ТУ broadcasting satellites, of whieh 3 are American (1 for 
SATELLITE TELEVISION CORPORATION, 2 for DIRECT BROADCASTING 
SATELLITE CORPORATION), 2 satellites for the British company UNISAT, 
and 1 French satellite TDF-2 and 2 television satellites for CHINA 
BROADCASTING SATELLITE CORPORATION. 


7 telecommunications satellites, of whieh 2 are American (RAINBOW), 1 
Australian (AUSSAT), 1 Canadian (ANIK for TELESAT), two German (DES 1 
and DFS 2 for DEUTSCHE BUNDESPOST) and 1 Italian (ITALSAT). 


- 2 satellites for ESA : HIPPARCOS, astronomical satellite 
ERS 1, Earth Resources Satellite 
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1, Ariane programme 


1.1 Historical background 


Аз far back as 1970, the spectacular progress of space applications brought home to 
Europe the political an economic importance of utilising space. Everything pointed to the 
establishment of space systems for commercial purposes in the 1980s : 
telecommunications, direct television, meteorology, Earth observation, etc. In 1973, 
various surveys estimated that, during the same decade, 180 satellites would be placed in 
geosynchronous orbit, including 23 for Europe. These forecasts are now amply confirmed. 


If Europe wished to ensure its independence of the nations that possess launch facilities 
and to enter the international market for applications satellites, it was essential for it to 
have a competitive launcher, Such was the tenor of the decision taken at Brussels on 31 
July 1973 by the Ministers responsible for space matters in ten European countries, 
meeting in the European Space Conference. 


1,2 Framework for execution of the programme 


Тһе agreement reached in Brussels was given concrete form by an "Arrangement" between 
= participating States and ESRO, which has since become the European Space Agency 
ESA). 

The development of the Ariane launcher is one of ESA's optiona! programmes. Its aim is to 
provide Europe with its own launch system for carrying cut its space programme. 


Early in the 1970s, ESA had already embarked on applications-satellite programmes in 
telecommunications and Earth-observation, for which such an independent launch 
capability was clearly essential. 


The ESA applications satellites and those derived from them in order to meet Member 
States' requirements will therefore be Агіапе first guaranteed customers. Likewise, іп 
drawing up the scientific-satellite programme, account wil! henceforth be taken of the 
new European launch capabilities. 


Тһе Arrangement contains the following main provisions : 


- Тһе States participate in proportion to their political and industrial interest in the 
programme : the resultant participation is as follows : 


. Germany 20.12 % 

. Belgium 500% 
Denmark 0,50 % 

, Spain 2..00 % 

. France 63.87 % 

+ Netherlands 2.00 % 
Italy 1.74 % 

. United Kingdom 247% 

« Sweden 110% 


22 Switzerland 120% 


зі 


- the precise financial commitments of each participating Member State were laid 
down from the start. The cost of the development programme was fixed at 379.89 
MAU (FF 2060 million) et January 1973 economic conditions, and the participating 
States undertook to cover any technical contingencies up to 20 % of this sum. In 
addition, France guarantees to finance alone any further overrun up to 15 % of the 
nominal cost of the programme. 


- А programme Board, composed of representatives of the participating States, is 
responsible for the programme and takes all relevant decisions. 


- Тһе execution of the development programme is entrusted to CNES, in order to give 
the prime contractorship for the project to France, in return for its preponderant 
financial commitments, ESA is entrusted with the monitoring of the execution of the 
programme. 


Тһе Arrangement, which came into force оп 28 December 1973, provided a sound basis for 
managing this complex international programme. 


3 Programme progress 


After completion of a ground qualification programme and of four flight tests, viz. : 


- LOL 28 December 1979 Technological Ariane Capsule CAT success 
-L02 23 May 1980 CAT - Firewheel - Oscar 9 failed 

- L03 19 June 1981 CAT - Meteosat 2 - Apple success 
= Loe 20 December 1981 САТ - Marecs - A Success 


and in view of the results of these tests, the Ariane Launcher Programme Board declared 
the launcher operationally qualified, thus bringing the Ariane 1 development phase to a 
close. 


There have so for been four launches in the promotion series : 


>15 9 September 1982 Merecs - B-Sirio 2 failed 

-L6 16 June 1983 ECS І - AMSAT phase Ш B. success 
-17 18 October 1983 INTELSAT V FU 7 success 
-F8 4 March 198% INTELSAT V FU 8 success 


(ЕЗ = Flight лов. Henceforth, each launch will be identified by the serial number of the 
flight and not as în the past by that of the launcher). 


After the launches in the promotion series, carried out under ESA's responsibility, those to 
be conducted by Arianespace, as from flight n°9, will be on a strictly commercial basis. 
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2. Description of the Ariane 1 launch vehicle 


Ariane is a three stage-launcher, carrying a vehicle equipment bay and nose fairing 
housing the payload. Lift-off mass is 209 tonnes. The launcher has a height of 47.4 m and 
а maximum diameter of 3.8 m. 


Performance offers orbit injection for a wide range of payloads, from 4 tonnes heavy 
satellites placed in low altitude orbit to interplanetary probes. The ARIANE 1 
performance is 1800 kg into the geostationary transfer orbit. 


Each stage principally comprises : 


. propellant tanks (or propellant and oxidizer tanks) 
. one or more motors 
| various items of electrical, mechanical or hydraulic equipment 


The stages are coupled by means of interstage skirts, incorporating the pyrotechnic 
systems required for separation. 


First stage (L 140) 


The first stage is driven by four Viking У motors, developing a thrust (chamber pressure of 
53,5 bar) of 2 462 kN on the ground (2 74% kN in vacuum), with a specific impulse of 248 s 
(280 s in vacuum). 

The Viking motors use storable . propellants, these being Unsymmetrical Dimethy! 
Нудсагіпе (UDMH) and Nitrogen Peroxide (Ng 04). These propellants are carried in two 
identical steel tanks, cylindrical in form with semi-elliptical bulkheads, and coupled by an 
intertank skirt of the same diameter. A gas propellant mixture is used to pressurize the 
tanks. The nozzles of the four motors pivot in the plane tangent to the thrust frame, 
providing pitch, yaw an roll control. Aerodynamic stability during atmospheric flight is 
improved by four 2m? fins. Burn-out occurs when either of the propellants is exhausted, 


a Dry mass :13220kg 

< Height 218.40 m 

- Diameter 13.80 т 

. Capacity 2165 tonnes of propellants 


< Increment velocity: 1 655 m/s 
+ Altitude 167 km (РЭ) 


„Burning time : 1425 
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Second stage (1. 33) 


This stage uses a single Viking IV motor, developing in vacuum (chamber pressure : 52.8 
bar) a thrust of 726 KN. Specific impulsion is 296.5 5. The motor is coupted to the thrust 
frame by а gimbal device with 2 degrees of freedom, for pitch and yaw control. The roll 
control function is provided by а set of independant nozzles, supplied with hot gas from 
the second stage gas generator. 

The aluminium alloy propellants tanks are pressurized with helium. The tanks form a 
cylindrical structure with hemispherical bulkheads divided into two chambers by an 
intermediate bulkhead also hemispherical and with its concave face upwards, Second stage 
burn is cut off when the on board computer detects achievement of the stage velocity 
increment. Simultaneously the computer initiates the stage 2 / 3 separation sequence. The 
second stage autodestucts about 30 5 after separation. 

During the waiting period on the launch pad before lift-off, the second stage tanks are 
protected by a thermal shield, the temperature of which is controlled with cool air, to 
limit heat exchange between the fuels and the ambient environment. The shield is 
jettisoned at liftoff 


+ Dry mass :3 109 kg 

< Height = 11.50 т 

< Diameter : 2.60 т 

. Capacity 1 34 tonnes of propellants 


< Increment-velocity: 2 513 m/s (F9) 
< Altitude :222km 


«Burning time — :133s 


Third stage (H8) 


The third stage has one HM 7 motor, developing in vacuum (chamber pressure : 30 bar) à 
thrust of 61 kN with specific impulse 440.7 s. The motor pivots on the pitch and yaw axes 
by means of a gimbal device. Roll control is performed by an ancillary nozzles system 
supplied with hydrogen gas. 


The two tanks holding the liquid hydrogen and oxygen are in aluminium alloy, and have a 
common intermediate gulkhead (double vacuum loaded skin). The tanks are coated with 
external thermal protection to avoid overheating of the propellants. The liquid hydrogen 
and oxygen tanks are pressurized in flight, with hydrogen gas and helium respectively. 
Burn-out is controlled by the on board computer, using accelerometric data supplied by 
the inertial guidance platform. 


. Dry mass DECH 

= Height элт 

- Diameter :26m 

< Capacity 1 8 tonnes of propellants 


+ Increment-velocity: 5 576 m/s (F9) 


„Burning time ^ :560s(F9) 


Vehicle equipment bay 


Most of the Ariane electrical sytems are housed in the Vehicle Equipment Bay (VEB), 
mounted on the third stage. The VEB comprises a cylindrical shell, forming the base for a 
conical part, the upper frame of which is used to anchor the payload. The nose fairing 
rests on the upper frame of the cylindrical part. The conical shel! carries the trays on 
which the VEB equipment is mounted. The on-board computer (OBC) coordinates operation 
‘of the various electrical systems of the launcher (sequencing unit, guidance and attitude 
control, tracking and telemetry systems). Only power and actuating systems are located in 
the launcher stages. 


. Mass :272kg 
< Diameter :26m 
< Height without adaptor 1115m 


«E band, ЕМ/РСМ telemetry (2 203 MHz) :15W 


= Two С band radar transponders 1 400 W peak 


Nose fairing 


The Ariane 1 launcher nose fairing, which protects the payload during the atmospheric 
flight, comprises two half-shell elements. The forward cone with its spherical nose cap is 
in light alloy protected by cork. The cylindrical part has а metal skin with stiffener 
frames and stringers. The rear boat-tail section reduces from a fairing diameter of 3.2 m 
to the 26 m of the VEB, and is constructed in radio-transparent materials, The nose 
fairing is fixed to the VEB by a jettisonable clampband. 


Diameter 23.2 т 
< Mass 1342 kg 
‚ Height 18.65 т 


+ Jettisoning altitude :188 km 
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Separation systems 


During the launcher mission, various masses the purpose of which has t 
jettisomed in flight. These operations include jettisoning the nose fai 
altitude, and separation of each stage after burn-out. 


inated must be 
ing at a certain 


The launcher has four separation systems, o£ which two are for inter-stage separation, one 
is for the nose fairing and one for the payload itself, Each separation sequence involves 
mechanical uncoupling of the two sections concerned, which must then move apart,or 
separate from each other. The systems used for the two inter-stage separations аге 
similar. 


E зер: 


In each case, inter-stage separation occurs at a moment when launcher acceleration is 
practically nil, Mechanical disconnection is obtained by means of а pyrotechnic linear 
shaped charge fired simultaneously at two points. The cutting function is completed in 
less than 1 ms. 


The two stages are separated from each other by ignition of retro rockets mounted on the 
lower stage, imparting acceleration opposed to launcher velocity. 


During the separation phase, rockets ere fired on the upper stage, imparting acceleration 
oriented to the launcher velocity. This action is designed to bring down the propellants 
ensuring correct feed to the upper stage motor, and also contributes to separation of the 
two stages. 


The fairing is jettisoned during the second stage propulsion phase, with the launcher 
accelerating. The two half-fairings are uncoupled from each other by a pyrotechnic 
system on their common generatrix, a parallel separating thrust being applied. 


ы 


ра; jepara 


Payload separation is made after third stage burn-out, which is still under attitude 
control. The payload is released when the clampband is opened by firing а pyrotechnic 
system. Actual separation is produced by a set of % springs arranged on the periphery of 
the interface frame, 
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ollow- on development 


The Ariane follow-on developments are carried out under ESA's responsibility, execution 
of the programme having been entrusted to CNES. 


The prospects of using space techniques are increasingly influenced by economic 
considerations. The cost of a kilogram in orbit is becoming a major factor for users and a 
key element in the competition between the various launch systems. It has accordingly 
been felt necessary to study the evolution of Ariane in order to match it as closely as 
possible to market demands and to reduce the cost of a kilogram in orbit. This 
requirement, together with a growing trend towards greater masses in orbit, has led to 
decision for a first phase of uprating aimed at dual launches Delta-PAM class on Ariane-3, 
and a second phase aimed at increasing both performance and payload volume so that 
heavier spacecraft can be launched (on Ariane 4). 


Ariane 2 and Ariane 3 


The Ariane 3 tauncher will be able to place in geosynchronous transfer orbit a spacecraft 
(including adapter) of 2 280 kg max. or two spacecraft of 1 195 kg each in a dua! launch. 
This improvement over the Ariane 1 version is obtained Ьу: 


= the addition to the Ist stage of 2 solid strap on boosters, each containing 7.35 tonnes 
of solid propellants and delivering 70 tonnes of thrust ў 
- an increase of the thrust of the Viking engines used in the Ist and 2nd stages ; 


- а 25 % increase in the mass of the 3rd-stage cryogenic propellants, which are thus 
increased from 8 to 10 tonnes ; 


- ап increase of about 4 seconds in the specific impulse of the 3rd-stage engine з 
vm сече in the volume beneath the fairing by modifying the forward conic section 
(bi-cone). 


The first Ariane 3 launch is scheduled for the middle of 1984, from the ELA-1 site. 


The Ariane 2 launcher is the same as Ariane 3 but without boosters. It will be able to 
place a payload of 2 175 kg in transfer orbit. 3 


зв $6 


Ariane & 


Trends in the use of space will lead to the launching of even greater payloads as from 
1986. It was accordingly decided to develop a more powerful version of Ariane - Ariane % 
-which will be able to match a wide range of possible requirements, 


Ariane 4 makes use of the development carried out under earlier programmes. The 
characteristic feature of this launcher is the existence of six different versions, with 
performances in transfer orbit between 1 900 and 4 200 kg. They will all have a Ist stage, 
lengthened by some 7 m, with a capacity of 220 tonnes of propellant, powered by four 
Viking engines operating at a chamber pressure identical to Ariane 3 one ; a 2nd and 3rd 
stege identical with those of Ariane 3 subject to structural strengthening ; a new 
equipment bay on which can be fitted a new, large-diameter (& m) fairing and a new 
device for multiple launches known as SPELDA (Ariane Dual Launch External Bearing 
Structure). 


The various versions differ according to the boosters fitted, namely : 


- two or four solid propellant boosters derived from those of Ariane 3 (AR 42P or 
AR Ap P); 

- two or four liquid boosters each with some 38 t of liquid propellants, using the 
Viking engine (AR 921 or AR 441). 


A hybrid version with two solid and two liquid boosters (AR 44LP) is also being developed, 
as well as one without any booster (AR 40). 


These Ariane 4 configurations will confer great flexibility, and will enable the launcher's 
performance to be matched to the payload, while keeping the occupancy rate high. 


The performance in orbit of these various versions is shown below : 


VERSION MASS (kg) 
AR 40 1900 
AR 42Р 2 600 
AR ӘР 3000 
АВ 821. 3200 
AR 44LP 3700 
AR 841. 4 200 


The development of Ariane 4, which had been proposed to the ESA Council in 1981, was 
formally approved in January 1982. The programme therefore started in early 1982 and 
will be concluded by a demonstration launch in the first half of 1986. Ariane 4 will be able 
to launch the Intelsat VI satellites whose launches are scheduled from end 1986 onwards, 
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Beyond Ariane 4 


What launch capabilities must Europe possess beyond Ariane 4 ? This is the question to be 
answered by a joint ESA-CNES study programme. Although a new engine using liquid 
oxygen and liquid hydrogen and giving 90 tonnes of thrust, which has been the subject of 
studies in depth by firms in three European countries, has been chosen as the key element 
ef the future launch systems, the posible launcher configurations are still being 
evaluated. 


They include expendable launchers powered by the 90-tonne-thrust engine which would be 
able to put 15 tonnes in low orbit around 1994, as well as launchers that, in the longer 
term, could be partially or even totally recovered and reused. This latter technique in 
particular would be necessary if the manufacture of new products in space came to be 
carried out on a large scale, 


Further possibilities being considered in the design studies on European launchers include 
returning payloads to Earth an manned space projects, such as vehicles for servicing 
stations in orbit. 
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1. The Guiana Space Center 


1.1 History 


The decision to construct a new launch base in Guiana was taken in April 1964 by the 
Freneh Government, whieh eommissioned CNES to set up the Guiana Space Center 
(Centre Spatial Guyanais - CSG) at Kourou. The coastal strip on either side of the Kourou 
river in French Guiana was chosen after a multi-eriterion study in which fourteen possible 
sites were considered. 


The site was selected on the basis of the following eriteria : 


ability to launch towards the Bast and to have control over an area in which the first 
stage of the launcher could fail back without any danger ; 


+ location as close as possible to the Equator, in order to take advantage of the sling 
effect due to the Earth's rotation, and to allow an optimum procedure to be used for 
placing geostationary satellites in orbit (thanks to the slight inclination of the 
transfer orbit from the equatorial plane). The determining factors were the latitude 
(5.235 North) and the coastline, which allows launches on any azimuth from - 10.5° 
through North to + 93.5°. 


The CSG became operational in 1968 with the launch of the first sounding rocket 
(Véronique). After the "Diamant" programme (in which seven satellites were put into 
orbit), the CSG carried out launch operations for ESA's Ariane, whose first eight launches 
took place in December 1979, May 1980, June and December 1981, September 1982, June 
1983, October 1983 and Mareh 1984. 


1.2 CSG facilities 


The CSG facilities extend from Kourou to Sinnamary over some 15 km of the Atlantic 
coast. 


In the middle of this zone is the CSG Technical Center, the launch sites being situated 
some 10 km to the North-West of it. The measurement facilities at Montagne des Péres 
and Montabo are located on high ground 10 km and 50 km South-East of the Technical 
Center, 


- CSG Technical Center 


The Technical Center comprises the Management and Administrative Services, the 
Central Technical Services, the General Services and the Control Center, from which the 
operational control of launches is exercised in real time. 
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The launch sites 

There are three launch sites within the CSG and a fourth one is being constructed. 
- the Sounding - rocket Launch Site ; 
- the Diamant Launch Site (disused since 1976) ; 
= the Ariane Launch Site (ELA 1); 


-. the second Ariane Launch Site (ELA 2 under construction). 


Tracking. 


The exact launcher trajectory is determined by means of a group of radars and optical 
equipment (kinetheodolite) operated with several computers. These facilities are located 
on various sites on the CSG and in the downrange stations. 


The following are located at the CSG: 


- 1 "Adour" radar for aequisition and close tracking, located at the meteorological 
station, 4 km from the Ariane Launch Site. It has a range of 600 km ; 


- 8 "Bretagne" radars, for long range precision tracking, located respectively near 
Kourou on the Montagne des Péres, 20 km from the Ariane Launch Site, and near 
Cayenne on Mount Montabo, 60 km from the launch site. They have a range of 
4000 km ; 


- 1 infrared tracker kinetheodolite located on the Royal Island (Iles du Salut) at 
23 km from the ELA ; 


- in addition, fixed field optical cameras restitute the fine trajectory and the 
vehicle attitude between 0 and 100 meters. 


The main computers at the Technical Center feed the plotting tables and television 
monitors at the Control Center, displaying the trajectory in real time, and also assign for 
the downrange tracking radars where on the horizon the launcher can be expected to 
appear. 


For the east wards launches, two downrange stations, one at Natal in Brazil and the other 
on Ascension Island (DOD/NASA radars), complete the tracking network, which provides 
complete coverage of the launcher trajectory. 
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Telemetry system 


The ground telemetry facilities receive the data from about 600 transducers shared in the 
launcher and transmitted by the Ariane Vehicle Equipment Bay. They comprise 3 stations 
and are designed to receive and record continuously all the data transmitted by the 
launcher during the powered phase of flight : 


- the station, known as "ба ог" located on the Montagne des Pères can receive 
maximum six telemetries in E band (2 200 - 2 300 MHz) by means of 43 db 
antenna ; 

- the station at Natal in Brazil, is also fitted with а 43 db antenna ; 


- the NASA/DOD station on Ascension Island collects data on the last part of the 
vehicle trajectory until separation of the payload into orbit. 


ety. 


The purpose of flight safety facilities is to monitor the leuncher's movements in order to 
destroy it if it should constitute а hazard. For the first few hundred meters of trajectory, 
data from the telelimiters (television cameras) are used ; subsequently, the launcher's 
position determined by the tracking system is displayed on cathode-ray tubes as a 
projection on the ground ; for the last phase of the launch, the instantaneous impact point 
(in the event of thrust feilure) is calculated from tracking - system date and displayed in 
real time. 


All these data are displayed and evaluated in the flight-safety room, from which the 
Safety Officer can at any moment send the destruct order by means of a telecommand 
‘transmitter. 


Coordination facil 


In order to make proper use of the CSG facilities, perfect coordination at the time of 
launch is required. To this end, the various- sites are served by telecommunications 
facilities and internal networks. 


5 the telecommunications network employs both cables and radio relay, used for 
transmitting operational data : television, telemetry and telecommand. 


2 the internal networks provide operational communications and enable the 
Director of Operations (DDO) to coordinate and prepare launch operations. 
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2. The Ariane Launch Base 


The Ariane Launch Base comprises two main elements : 


- the Ariane Launeh Sites (ELA 1 and ELA 2) lying within the CSG perimeter, which 
comprise the specific facilities needed for Ariane final assembly, checkout and 
launeh operations ; 


- the Payload Preparation Complex ("Ensemble de Préparation Charges Util - EPCU) 


which comprises the spacecraft preparation facilities available to users. 


The Ariane Launeh Site n° 1 (ELA 1) used for the Spacenet 1 launch is located about 
18 km from Kourou town. Its purpose is to enable launches of Ariane to be carried out 
with the required safety, flexibility and efficiency. 


The ELA 1 site is designed for six launches per year of the Ariane 1, Ariane 2 or Ariane 3 
versions (i.e. a launch every two months). 


Ariane Launch Site (ELA 1) 


ELA 1 comprises four distinct zones : 


- the launch zone {ZL} which comprises the launch-pad area facilities and the Launch 
Center, 


- the assembly zone (ZA) where the stages and elements of the launcher are stored in 
their containers, prior to erection, 


- the propellant-support zone, with the analysis laboratory, 


- the liquid-hydrogen and oxygen plant. 


The launch zone comprises the main launch facilities, the launeh-pad area (comprising in 
particular the servicing tower in which the launcher is erected and connected to its 
ground equipment) and the Launch Center, where nearly all checkout activities are 
condueted and operational control fs exercised. 


The launch-pad area comprises the following main elements : 


^ the foundation, whieh supports the launch table on which the launcher rests. A twin- 
slope jet deflector, with both surfaces faced with refractory concrete, forms an 
integral part of the foundation, and two half-buried flues canalise the Ist-stage 
engine exhaust at lift-off ; 


- — the launch platform, which provides access to the servicing tower, and over which the 
latter travels when it is withdrawn ; protected terminal facilities beneath the launch 
platform contain the equipment needed for launcher checkout and safety ; 
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- the servicing tower, which is fully air-conditioned, moves back and forth on the 
launch platform. When fully advanced, the tower encloses the launcher on its table as 
well as the umbilical mast, The working area around the launcher is served by seven 
fixed platforms and a mobile platform that allows any level of the payload to be 
reached. A room inside the servicing tower, on the mobile platform (platform 8), 
constitutes the clean area (class 100 000) to which the payload for mechanical 
assembly with the launcher is brought. 


- the umbilical mast, located behind the foundation and 6.20 m from the launcher axis. 
Its acts as a Support for the umbilical arms as well as for the cable ducts, pipework 
and ground / launcher links. 


- the peripheral equipment and buildings, comprising essentially : 


+ two plants for discharging, storing and transferring the toxic propellants (UDMH 
and М2 04) in quantities sufficient to fill the Ist and 2nd stages twice ; 

- two plants for storage and transfer of the cryogenic propellants, (liquid hydrogen 
and liquid oxygen) in quantities allowing the 3rd stage to be filled five times. For 
safety reasons, the LHg storage plant is partly protected by embankments ; 


- а plant for storing liquid nitrogen (1.82) and producing gaseous nitrogen at high 
pressure ; 


. a plant for producing and storing the iced water used for air-conditioning ali the 
faelities and for eooling the storable propellants. 


- aliquid helium evaporation facility. 
The launch Center, sited about 200 m from the foundation, is a heavily protected, 
blockhouse-type building providing adequate protection for personnel and checkout 
equipment during the final preparation, filling and launch operations. 

It provides protection against : 

. nearby explosion, 


+ impact of fragments of stages and in particular of engives, in the event of the 
launcher being destroyed in flight, 


. toxie gases in the neighbourhood, 


The Launch Center houses the check-out and control equipment for monitoring the 
launcher-preparation operations after erection, It is from this circular, underground 
building that the hazardous launcher filling operations and final activations are carried 
out before lit-off. 
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- Тһе assembly zone constitutes the "rear" logistics base for the launch-pad area. It 
‘consists essentieliy of : 


- an assembiy building, to which the Ariane stages are taken on their arrival in 
Guiana, for visual inspection and preparation prior to erection ; 


. а stores building for site and launcher spares ; 
+ an office building ; 


+ а documentation building. 


- The propeliant-support zone, which comprises two main storage facilities, two 
garages for tanker trailers end a propellant-analysis laboratory. 


- Тһе liquid hydrogen and oxygen plant located in the Kourou industrial zone produces 
the quantities of these two eryogenie products needed to cover the Base 
requirements. 


2.2 Second Ariane Launch Site (ELA 2) 


The decision to create 2 second Ariane launch site ("Ensemble de lancement Ariane 2" - 
ELA 2) at Kourou was taken in July 1981, with a view to operational availability in the 
first half of 1985. 
The main objectives of this programme аге: 
- to provide redundancy for the existing launch site (ELA 1); 
~ to inerease operational flexibility and competitivity by : 
+ reducing to 1 month the interval between two successive launches ў 
+ optimising operating costs 
- to develop the corresponding payload-preparation facilities. 


ELA 2 is currently under construction close to the existing launch site (ELA 1), and will be 
suitable for launching the Ariane 2, 3 and 4 versions. 
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2.3 Payload Preparation Complex (ЕРСІ) 


The ЕРСІ) comprises all the facilities made available by ESA to Ariane users for 
preparing their spacecraft, from the time of arrival in Guiana up to lsunch. 


The EPCU is designed to prepare the launching of spacecraft compatible with the 
performance of Ariane 1, whether in single or dua! launches. 


The EPCU also comprises several geographically dispersed buildings in areas 
corresponding to the activities to which they are assigned : 


Building 81, located within the CSG Technical Centre, which is intended for the 
preparation and checkout of spacecraft. It provides a 480-m? clean room, which can 
be divided up for the simultaneous preparation of two spacecraft for dual launches. 
Suitable rooms (120 т2рег spacecraft) are provided for setting up checkout 
equipment. 


Buildings 52 and S4, located in the ELA assembly zone, in which solid-propellant 
apogee boost motors are stored, cooled, X-rayed and prepared for transport to 
building 53 Гог assembly with the spacecraft. 


Building 53 is used for filling spacecraft with propellants and for integrating the 
boost motor with the spacecraft. These two functions are performed in two separate 
rooms connected by an aitlock. 


Building S3, which is also in the ELA assembly zone, сап cater for the integration of 
the largest Ariane payloads and of the composite for dual launches. In this latter 
сазе, the two payloads are integrated in succession and then mounted on the SYLDA, 
thus making up the composite payload. 


Because of the increased launch rate that will be feasible when ELA 2 comes into service, 
and the larger spacecraft to be launched by Ariane 4 versions, the following buildings are 
being added to the ЕРСИ) facilities : 


~ Building 53, scheduled for completion in late 1984, is situated close to the Ariane 
zone gate. It will contain facilities for monitoring and controlling hazardous 
operations carried out in the S3 buildings. 


- Building 518, planned for completion in early 1985, is located at the CSG Technical 
Center in the immediate vicinity of the present SIA, and will be used for the same 
tasks ў it will have an 800 m? clean room. 


- Building 538, planned for second half of 1985, is located in the Ariane Zone, close to 
the present 534. 
It will be used for : 
< the filling of Ariane 4 large spacecraft 


‚ encapsulation of spacecraft within the AR 4 fairings, the vertical combination thus 
formed being transported to the ELA 2 launch area for mounting on the launcher. 
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GTE 


CHAPTER V 


GTE SPACENET CORPORATION FACT SHEET 


GTE Spacenet Corporation, a part of GTE, is developping the Spacenet satellite 
communications network, the first domestic system to operate in both C an KU frequency 
bands, This $ 300-million system of three Spacenet satellites will provide capacity to a 
variety of СТЕ Spacenet voice, video and data transmission customers. СТЕ Spacenet is 
also designing, constructing and will operate а 5 100 million earth station network for 
СТЕ Sprint, а large user of Specenet's satellite capacity. 


‘The first GTE Spacenet satellite is scheduled to be launched in the spring of 1984 and 
located in geostationary orbit, 22,300 miles above the equator, at 122° West Longitude. 
Spacenet II and Щ will be launched in the fall of 1984 and early 1985 and positioned 
respectively at 69° and at an orbital location to be determined. All three spacecraft, plus 
a spare, are being constructed by RCA Astro-Blectronies in Princeton, New Jersey. 
Launeh will be by an Ariane launch vehicle from Kourou, French Guiana in South America. 


Tracking, Telemetry and Command (TT&C) of the satellites will be performed from the 
Spacenet Satellite Control Center, located at СТЕ Spacenet headquarters in Ме Lean, 
Virginia, through TT&C stations at Woodbine, Maryland, and San Ramon, California. 


In addition to having satellite transponder capacity available to fill a variety of voice, 
video and data applications, GTE Spacenet has gained comprehensive engineering, 
procurement and installation experience in developing this network. GTE Spacenet has 
already signed contracts with several customers to provide them with satellite capacity 
and is working with many others to appiy the Spacenet experience to meet specific 
customer networking needs. 
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TECHNICAL CHARACTERISTICS OF THE СТЕ - SPACENET 


CHAPTER VI 


SATELLITE SYSTEM 
Launch Date 2 Orbit Location 
SPACENET! May 1984 120% WL 
SPACENET П Late 1984 69° WL 
SPACENET Ш Early 1985 To Be Determined 
SPACENET IV Spare 
GENERAL 


Satellite Launch Weight : 2634 Ibs (1195 kg) Launch Vehicle 


SPACENETI : Ariane I 
SPACENET Il | A iane nr 
SPACENET Ш А1916 


Satellite Weight in Orbit : 1551 Ibs (705 kg) 
Stabilization : Three - axis Manufacturer : RCA Astro Electronics 
Stationkeeping з + 0.05 degree Life expectancy : 10 years 
Peak Power Required : 1212 W. (Equinox) | Frequency Bands : C-Band (4/6 GHz) 
KU-Band (12/14 GHz) 

Eclipse Capability : 100 % 

TT&C Barth Stations : Woodbine, Maryland 
Batteries : Nickel Hydrogen San-Ramon, California 


Satellite Control Center : Ме Lean, Virginia 
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‘TRANSPORTER CONFIGURATION PER SATELLITE 


С - Band 


Twelve...36 MHz transponders using 8.5 Watt solid-state power amplifiers 
Si „12 MHz transponders using 16 Watt traveling wave tube amplifiers 


Ku - Band 


Six......72 MHz transponders using 16 Watt traveling wave tube amplifiers 


SATELLITE COVERAGE 
SPACENET І SPACENET И SPACENET Ш 
C-Bands - 50 state Сезе CONUS and Puerto Rico — C-Bands-CONUS and Puerto- 
ico 
Ku-Bands-CONUS Ku-Band-CONUS Ku-Banó-CONUS 
EIRP and G/T performance contours for each Spacenet satellite are available upon 


request. 


Additional technical information on the Spacenet satellites is available in a more detailed 
factsheet from Spacenet Public Relations (703) 790.7700. 


GTE SPACENET CORPORATION 
1700 Old Meadow Road, Me Lean, Virginia 22102 
(103) 790-7700 
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INAUGURATION OF THE FIRST COMMERCIAL SPACELINE 


It is not without great pride and emotion that we proceed today with the ninth launch of 
ARIANE from this veritable spaceport of Kourou. 


This event, almost routine in appearance, assumes in effect а special significance : it is 
the first launch carried out by the ARIANESPACE company оп behalf of its first 
American customer, the GTE-SPACENET company, which in turn launches its first 
satellite. Moreover, the event is a historie occasion since it inaugurates the era of 
commercial space transportation. 


For the first time in the short history of astronautics a commercial company effectively 
undertakes the exploitation of a spaceline on a regular basis. 


Like aviation, space transport now finds itself engaged in a phase of spectacular 
developing commercial exploitation. Nearly 300 civil application satellites will be 
launched in the Western world over the next ten years. Nearly three-quarters will be 
launched into geostationary orbit. 


ARIANESPACE, a powerful European industrial and banking group, is set upon eapturing 
an important part of this market. To this end it possesses numerous attributes at the 
commencement of its operations : 


- те availability of а family of launchers developed by the European Space Agency 
under CNES management well adapted to the rapid evolution of the application 
satellite market and highly competitive for launching automatic satellites into 
geostationary orbit ; 


- the outstanding success of previous launehes demonstrating that the CNES 
development teams and European industry have acquired the ability to master the 
difficulties of a large space programme by proving the launchers maturity ; 


- the disposal, at ARIANESPACE, of experienced production, operational, financial and 
commercial teams, highly competent and strongly motivated, 


- the disposition of an equatorial! launch base at Kourou remarkably well situated and 
equipped. 


Today ARIANESPACE possesses an order book worth 6.5 thousand million French Francs 
representing 28 satellites to be launched for 14 customers throughout the world. 


‘The increase in demand, both European and export, necessitates a rapid increase in 
production and launch rate, to achieve, with the introduction into service next year of the 
second launch site ELA 2, a cadence of six to eight launches per year. 

The soaring market of telecommunication, meteorological, scientific and soon direct 
television and earth observation satellites is confirmed and to capture one third of the 
market for launch services appears today a realistic objective for the ARIANE 
connection. 


The most important commercial spaceline is already very busy !! 


Frédéric d'ALLEST 


